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SUBMERSIBLE MOTOR UNIT 30 could be formed of many different materials, in the 

specific embodiment of the invention illustrated in FIG. 2, 

BACKGROUND OF THE INVENTION the housing member is formed of a non-magnetic stainless 

I. -Li . steel, such as a 300 series stainless steel. A cylindrical 

Tie pte«nt invention tebtes to a aibmerable motor umt j h,bular inner member 32 is disposed in a coaxial relationship 

for use m dnvmg a pump when both the pump and motor ^ ^^^^^^ ^ ^^^^^ ^^^^ ^^^^^^ 3^*; 

umt are submerged m liquid. Although the tubular inner member 32 could be formed of 

A pump and motor unit has previously been submeiged in many different materials, in the illustrated embodiment of 

water in a well. During operation of the motor unit to drive the invention, the tubular inner member 32 is formed of a 

the pump, water is pumped from the well. One known pump jo non-magnetic stainless steel, such as a 300 series suinless 

and motor unit has a relatively large capacitor connected steel. 

with one end of the unit to store electrical energy for use A circular lower or first end wall 36 (FIG. 2) is connected 

dunng starting of the electric motor. Tht use of a separate ^^^^ ^ „f ,j,e tubular housing member 30 and a 

housmg for the capacitor increases the number of parts j^^g, ^ „f ^le tubular inner member 32. Similarly, a 

requu-ed for the pump and motor unit and mcreases the 15 ^rcular upper or second end wall 38 is connected with an 

complexity of the pump and motor unit. A pump and motor „f ^^^^er 30 and the tubuhir 

4^S'°^"'* m a well is disclosed m U.S. Pat. No. j^^r member 32. Hie lower and upper end walls 36 and 38 

4,546,300. di^sed in a coaxial lelationship with each other and 

SUMMARY OF THE INVENTION ^'^ rT^^ "T**' ^f'^^ f^.'" 

20 member 32. Fluid tight connections are formed between the 

The present invention relates to a submersible motor unit lower and upper end walls 36 and 38 and the tubular housing 

for use in driving a pump with the pump and motor unit member 30 and tubular inner member 32. 

submerged in liquid. The motor unit includes a tubular The lower end wall 36 includes an annular lower end ring 

housing member and a tubular inner member which are 42. The lower end ring 42 is disposed between and sealingly 

disposed in a coaxial relationship. End wails cooperate with engages lower end portions of the tubular housing member 

the tubular housing member and tubular inner member to 30 and the tubular inner member 32. The lower end wall 36 

form a slator chamber between the tubular housing member also includes a circular lower end cap 44 which is fixedly 

and the tubular inner member. In addition, a rotor chamber connected with the lower end ring 42 by suitable fasteners 

is formed in the tubular inner member 46. A fluid tight seal is formed between the lower end ring 

A stator is disposed in the stator chamber and extends ^ 42 and the lower end cap 44. 

around a rotor disposed in the rotor chamber. An annular If desired, the lower end wall 36 could be integrally 

capacitor is also disposed in the stator chamber. The annular formed as one piece. Thus, the lower end ring 42 and lower 

capacitor extends around the rotor chamber. A body of end cap 44 could be integrally cast as one piece. Although 

potting compound is disposed in the stator chamber and at the lower end ring 42 and lower end cap 44 are both formed 

least partially encloses the stator and the annular capacitor. of metal, they could be formed of a suitable polymeric 

material if desired. 

BRIEF DESCRIPTION OF THE DRAWINGS jhe upper end wall 38 (FIG. 2) has a construction which 

The foregoing and other features of the present invention ^ generally similar to the construction of the lower end wall 

will become more apparent upon a consideration of the 40 ^PP^^ ^ includes an annular upper 

following description taken in connection with the accom- /"^S which is sealingly connected with upper end 

panying drawings wherein* portions of the tubular housing member 30 and the tubular 

FIG. 1 is a schematic illustration depicting the manner in f "fP" ^""^ " ^y^^^"^ '"l " 

which a pump and motor assembly may be submerged in l^"'"'"' relaUonsh.p with the lower end nng 42. annular 

water in a well- 45 ^2 and the annular upper end nng 52 have the 

' . . ^ same outside diameter and the same inside diameter. An 

HG. 2 is an enlarge sectional view of a portion of the ^nd cap 54 is fixedly connected in sealing engagement 

pump and motor assembly of FIG. 1 and illustrating the ^^^^ (he upper end ring 52 by a plurality of threaded studs 

construction of a motor unit used in the pump and motor 55 ^^^s 56 have a flange 58 which presses the upper 

assembly; and ^^jj ^^p 54 Q^^^y against the upper end ring 52. The 

FIG. 3 is an enlarged fragmentary sectional view of a threadedstudsfacilitateconnectionof the motor unit 22 with 

portion of FIG. 2 and illustrating the relationship of a a pump unit (not shown). 

capacitor to a stator of the motor unit of FIG. 2. jhe tubular housing member 30, tubular inner member 

DESCRIPTION OF ONE SPEaFIC PREFERRED f ^ "PP*^^ T'^^^^ 

EMBODIMENT OF THE INVENTION 55 fonn a cyhndncal annular outer or stator chamber 64. TTie 

tubular mner member 32 cooperates with the lower end wall 

A pump and motor assembly 10 is illustrated schemati- 36 and upper end wall 38 to form a cylindrical inner or rotor 

cally in FIG. 1. The pump and motor assembly 10 is chamber 68. The rotor chamber 68 is di^osed in a coaxial 

disposed in a cylindrical pipe 12 which extends into a body relationship with and is circumscribed by the stator chamber 
of water 14 in a well 16. Electrical energy is conducted to the go 

pump and motor assembly 10 through a cable 18. During An electric motor 72 (FIG. 2) includes a stator 74 which 

operation of a motor unit 22 (FIG. 2) in the pump and motor is disposed in stator chamber 64 and a rotor 76 which is 

assembly 10, a pump unit in the pump and motor assembly disposed in the rotor chamber 68. The stator 74 extends 

is effective to pump water upward from the well 16 (FIG. 1) around and is coaxial with the rotor 76. 

through a conduit 24. 65 ^ motor output or drive shaft 82 is fixedly connected with 

The motor unit 22 includes a cylindrical tubular housing the rotor 76 and extends out of the motor unit 22. The rotor 

member 30 (FIGS. 2 and 3). Although the housing member and drive shaft 82 are rotatable relative to the stator 74 to 
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drive a pump unit in the pump and motor assembly 10 of compound 132. The poidng compound 132 fills the stator 

FIG, 1 when the electric motor 72 is energized. chamber 64 so thai the stator chamber is free of voids. The 

A tubular cylindrical spacer member 84 (FIG. 2) encloses potting compound 132 prevents leakage of liquid (water) in 

a portion of the motor drive shaft 82. The spacer member 84 which the motor unit 22 is submerged into the stator 
is disposed between the rotor 76 and the upper end wall 38, 5 chamber 64. In addition, the potting compound 132 provides 

The spacer member 84 maintains a desired spacing between support for the tubular housing member 30 and tubular inner 

the rotor 76 and the upper end wall 38. The spacer member member 32 so that they do not deflect or collapse under the 

84 and the motor drive shaft 82 are disposed in a coaxial influence of fluid pressure. 

relationship with the tubular inner member 32 and the The potting compound 132 is an epoxy resin. The epoxy 

tubular housing member 30. resin fora3ing the potting compound 132 has sufficient 

The motor drive shaft 82 is supported by a lower bearing rigidity to u-ansmit fluid pressure forces between the radially 

88 and an upper bearing 90. The lower and upper bearings inner side surface of the tiibular member 32 and the radially 

88 and 90 are di^sed in a coaxial relationship with lower outer side surface of the tubular housing member 30. This 
andupperend walls 36 and 38 and with the tubular member - results in the motor unit 22 having a relatively strong 

30 and tubular inner member 32. The lower bearing 88 is cylindrical side wall which extends between the lower and 

mounted on the lower end cap 44. A thrust washer 92 is upper end walls 36 and 38 (FIG. 2). Of course, throughout 

connected with the rotor 76 and supports the rotor against a portion of the extent of the electric motor, the tubular 

axially downward (as viewed in FIG. 2) movement. The housing member 30 and tubular inner member 32 are 

upper bearing 90 is mounted on the upper end cap 54. The supported by the annular stator 74 (see FIG. 2). 

spacer 84 is engagable with the upper bearing 90 to limit ^0 capacitor 104 is supported in the stator chamber 64 in 

upper movement of the rotor 76. a spaced apart and coaxial relationship with the tubular 

In order to minimize any tendency for the motor unit 22 housing member 30 and tubular inner member 32 by the 

to leak, the rotor chamber 68 is filled with liquid which is potting compound 132, Thus, there is an annular layer of 

maintained at the same pressure as the liquid 14 (FIG. 1) in potting compound 132 between the cylindrical inner side 

which the pump and motor assembly 10 is submerged. To surface 118 of the capacitor 104 and the nibular inner 

enable the pressure of the liquid 14 (water) in which the member 32. Similarly, there is an annular layer of potting 

pump and motor assembly 10 is submerged to be transmitted compound 132 between the cylindrical outer side surface 

to the liquid in the rotor chamber 68, a circular flexible 120of the capacitor 104 and the tubular housing member 30. 

diaphragm 96 extends across a circular opening 98 in the The potting compound 132 completely fills the space 
lower end cap 44, A screen 98 extends across the diaphragm ^ between the upper end surface 124 of the capacitor 104 and 

96 and allows water to press against the lower (as viewed in the upper end wall 38. Similariy, the potting compound 132 

FIG. 2) side of the flexible diaphragm. fiUs the space between the annular lower end surface 126 on 

The pressure of the water against the lower side of the the capacitor 104 and the stator 74. At least some voids in 

flexible diaphragm 96 is transmitted to the liquid in the rotor the stator 74 may also be filled with the potting compound 

chamber 68. In one specific embodiment of the invention, 132. It should be noted that the potting compound 132 also 

the liquid in the rotor chamber 68 was water containing fills the lower (as viewed in FIG. 2) end portion of the stator 

propylene glycol to prevent freezing. Of course, other liq- chamber 64. 

uids could be utilized if desired. jn view of the foregoing description, it is apparent that the 

In accordance with one of the features of the present ^ present invention provides a new and improved submersible 

invention, an annular capacitor 104 is disposed in the stator motor unit 22 for use in driving a pump with the pump and 

chamber 64 adjacent to the upper (as viewed in FIG. 3) end motor unit submerged in liquid. The motor unit includes a 

of the stator 74. The capacitor 104 stores electrical energy mbular housing member 30 and a mbular inner member 32 

which is utilized during starting of the electric motor 72. which are disposed in a coaxial relationship. End walls 36 

llius, the electric motor 72 is of the known permanent and 38 cooperate with the tubular housing member 30 and 

split-capacitor type and utilizes energy from the capacitor tubxilar inner member 32 to form a stator chamber 64 

104 during starting. The capacitor produces a phase shift to between the mbular housing member and the mbular inner 

give additional torque. The capacitor circuit remains in the member. In addition, a rotor chamber 68 is formed in the 

circuit during the normal operation of the motor. tubular inner member 32. 

By mounting the capacitor 104 in the stator chamber 64, a stator 74 is disposed in the stator chamber 64 and 

the overall size of the motor unit 22 and capacitor is reduced. extends around a rotor 76 di^osed in the rotor chamber 68. 

In addition, the number ofjoints is reduced and construction An annular capacitor 104 is also disposed in the stator 

of the motor unit 22 is facilitated. chamber 64. The annular capacitor 104 extends around the 

The capacitor 104 is connected with a source of electrical rotor chamber 68. A body of potting compound 132 is 
energy by leads 106 and 108 (FIG. 3). The S capacitor 104 55 disposed in the stator chamber 64 and at least partially 

is connected with the stator 74 by leads 112 and 114. encloses the stator 74 and the annular capacitor 104. 

TTie capacitor 104 has cylindrical inner and outer side From the above description of the invention, those skilled 
surfaces 118 and 120 which are disposed in a coaxial in the art wiU perceive improvements, changes and modi- 
relationship. The inner and outer side surfaces 118 and 120 fications. Such improvements, changes and modifications 
are disposed in a coaxial relationship with the tubular 60 within the skill of the art are intended to be covered by the 
housing member 30 and the tubular inner member 32. In appended claims, 
addition, the capacitor 104 has annular end surfaces 124 and What is claimed is: 

126 which are also disposed in a coaxial relationship with 1. A submersible motor unit for use in driving a pump with 

the tubular housing member 30 and tubular inner member the pump submerged in liquid, said motor unit comprising a 
^2. 65 tubular housing member, a stator at least partially enclosed 

In accordance with another feature of the present by said tubular housing member, a tubular inner member at 

invention, the stator chamber 64 is filled with potting least partially enclosed by said stator, said tubular inner 



